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HEALTH AND DISEASE 
Tracking a Deadly Virus 
HIGHLY PATHOGENIC AVIAN INFLUENZA IN WILD BIRDS 
By Tom DeLiberto and Gail Keirn 
For Dennis Kohler, the call was somewhat unexpected. On a cold, windy morning in December 2014, Kohler sat in his Colo-
rado office reviewing research plans for upcoming 
disease studies. A few hours later, Koehler's col-
leagues at the National Wildlife Health Center 
in Madison, Wis., called to notify him and other 
members of the U.S. Department of Agriculture's 
National Wildlife Disease Program (NWDP) 
that recent samples collected from wild birds in 
Washington State had tested positive for highly 
pathogenic avian influenza (HPAI). 
Earlier that month, a die-off of mallards (Anas plat-
yrhynchos), American wigeon (A. Americana) and 
northern pintails (A. acuta) had occurred on Wiser 
Lake in Whatcom County, Wash., just south of the 
Canadian border near the site of HP AI outbreaks 
in British Columbia. State biologists had collected 
samples for testing, and the 
analysis revealed the birds 
likely died of aspergillosis, 
a common fungal infection. 
But what was worrisome is 
that they also tested posi-
tive for the Eurasian HS 
avian influenza virus, mark-
ing the first time a highly 
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pathogenic Eurasian strain of avian influenza had 
been detected in the United States (Ip et al. 201S). 
Kohler knew an outbreak of HP AI in domestic turkey 
and chicken flocks in Canada had led the state to 
conduct enhanced surveillance but was still a little 
surprised to learn that HP AI had been discovered in 
wild birds. The NWDP had been monitoring and pre-
paring for HPAI in wild birds since the 200S HPAI 
HSN1 scare in Southeast Asia that caused officials 
to kill hundreds of thousands of domestic poultry. 
Now the virus was confirmed in the U.S. and Kohler 
needed to mobilize a team of expelts to respond. 
At Kohler's disposal was information gathered from 
almost a decade of disease surveillance and research 
that would now help guide the HPAI emergency 
response and strategic planning effOlts. Its po-
tentially devastating impact on wild and domestic 
birds would soon launch the largest animal health 
emergency response in U.S. history. 
HPAI Surveillance in Wild Birds 
Nearly 10 years earlier, NWDP and its state and federal 
partners designed, developed and conducted the larg-
est-ever national avian influenza surveillance effOlt in 
wild birds. NWDP wildlife disease biologists and their 
partners collected more than SOO,OOO wild bird and 
environmental samples from across the U.S. in order 
to determine ifthe HPAI HSN1 strain that had been 
decimating domestic poultry flocks in Asia and Europe 
was making its way to this country. HP AI viruses cause 
high mOltality in chickens and other poultry, and occa-
sionally high mOltality in celtain species of wild birds. 
At the time, no one had ever attempted to conduct 
such a comprehensive wildlife disease surveillance 
program. Although neither the HSN1 strain nor 
<III! last year, Wildlife Services' National Wildlife Disease Program, part of 
the National Wildlife Research Center, and its state and federal partners 
conducted an extensive surveillance effort for a highly pathogenic avian 
influenza in wild birds. For the first time, ducks in Washington State . 
tested positive for the Eurasian H5 strain of the virus in December 2014. 
As part of the national HPAI surveillance effort in 2015, USDA Wildlife 
Services disease biologists and their state partners (inset) collected 
nearly 45,000 samples from wild birds throughout the United States. 
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a n y  o t h e r  H P  A I  s t r a i n  w a s  f o u n d ,  
N W D P ,  t h e  U . S .  G e o l o g i c a l  S u r v e y ,  
t h e  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e  
a n d  s t a t e  w i l d l i f e  a g e n c y  e m p l o y -
e e s  s e t  t h e  g o l d  s t a n d a r d  f o r  s u c h  
e f f o r t s .  T h e i r  w o r k  r e s u l t e d  i n  t h e  
l a r g e s t  d a t a b a s e  o f  a v i a n  i n f l u e n z a  
s a m p l e s  i n  t h e  U n i t e d  S t a t e s .  I n  t h e  
f o l l o w i n g  y e a r s ,  s c i e n t i s t s  w i t h  t h e  
W i l d l i f e  S e r v i c e s '  N a t i o n a l  W i l d l i f e  
R e s e a r c h  C e n t e r  a n d  o t h e r s  t a p p e d  
i n t o  t h e  d a t a b a s e  t o  l e a r n  m o r e  
a b o u t  t h e  p r e v a l e n c e  a n d  e c o l o g y  
o f  a v i a n  i n f l u e n z a s  a n d  t o  d e v e l o p  
m o r e  s t r a t e g i c  s u r v e i l l a n c e  p l a n s .  
A  w i l d l i f e  d i s e a s e  b i o l o g i s t  f o r  t h e  N W D P  f o r  n i n e  
y e a r s ,  K o h l e r  a l s o  s e r v e s  a s  t h e  e m e r g e n c y  r e s p o n s e  
c o o r d i n a t o r  f o r  t h e  p r o g r a m  - t r a c k i n g  a n d  t r a i n -
i n g  w i l d l i f e  d i s e a s e  b i o l o g i s t s  t o  r e s p o n d  t o  w i l d l i f e  
e m e r g e n c i e s  r a n g i n g  f r o m  o i l  s p i l l s  t o  n a t u r a l  d i s a s -
t e r s  t o  d i s e a s e  o u t b r e a k s .  N W D P  i s  p a r t  o f  U S D A ' s  
A n i m a l  a n d  P l a n t  H e a l t h  I n s p e c t i o n  S e r v i c e ' s  W i l d -
l i f e  S e r v i c e s  p r o g r a m .  S i n c e  i t s  i n c e p t i o n  i n  2 0 0 3 ,  t h e  
p r o g r a m  h a s  h i r e d  a n d  t r a i n e d  w i l d l i f e  d i s e a s e  b i o l o -
g i s t s  t o  s e r v e  a s  f i r s t  r e s p o n d e r s  i n  w i l d l i f e - r e l a t e d  
e m e r g e n c i e s .  I t  a l s o  c o o r d i n a t e s  a  n a t i o n a l  d i s e a s e  
s u r v e i l l a n c e  s y s t e m  i n  w i l d l i f e ,  c o n d u c t s  d i s e a s e  
s u r v e i l l a n c e  a t  i n t e r n a t i o n a l  b o r d e r s  a n d  e s t a b l i s h e s  
g l o b a l  p a r t n e r s h i p s  t o  e n h a n c e  w i l d l i f e  d i s e a s e  s u r -
v e i l l a n c e  w o r l d w i d e .  T h r o u g h  t h e s e  e f f o r t s ,  W i l d l i f e  
S e r v i c e s  c a n  q u i c k l y  r e s p o n d  t o  w i l d l i f e  e m e r g e n c i e s  
a t  l o c a l ,  s t a t e  a n d  r e g i o n a l  l e v e l s .  
O u t b r e a k  
F a s t  f o r w a r d  t o  2 0 1 5  a n d  t h e  v a l u e  o f  t h e s e  e f f o r t s  
i s  c l e a r l y  a p p a r e n t .  T h e  s p r e a d  o f  t h r e e  s t r a i n s  o f  
H P A I  - H 5 N 2 ,  H S N 8  a n d  H S N l - v i r u s e s  o r i g i n a t -
i n g  f r o m  t h e  E u r a s i a n  H S  s t r a i n  i n  W a s h i n g t o n  S t a t e  
t o  c o m m e r c i a l  U . S .  p o u l t r y  a n d  b a c k y a r d  f l o c k s  t h a t  
s p r i n g  e n d e d  u p  a f f e c t i n g  n e a r l y  s o  m i l l i o n  d o m e s t i c  
b i r d s ,  c o s t i n g  o v e r  $ 8 0 0  m i l l i o n  a n d  r e q u i r i n g  t h e  
e x p e r t i s e  o f  m o r e  t h a n  6 0 0  A P H I S  e m p l o y e e s  a n d  
2 , 7 0 0  c .o n t r a c t o r s  a n d  s t a t e  a n d  f e d e r a l  p m t n e r s .  
A s  p a r t  o f  t h e  r e s p o n s e  e f f o r t ,  N W D P  a n d  i t s  s t a t e  
a n d  f e d e r a l  c o l l a b o r a t o r s  l e v e r a g e d  t h e i r  p r e v i o u s  
a v i a n  i n f l u e n z a  e x p e r i e n c e  a n d  c o l l e c t e d  o v e r  4 S , 0 0 0  
s a m p l e s  f r o m  o u t w a r d l y  h e a l t h y  w i l d  b i r d s  i n  t a r -
g e t e d  a r e a s  t h r o u g h o u t  t h e  U n i t e d  S t a t e s  f r o m  J u l y  
2 0 1 S  t o  M a r c h  2 0 1 6 .  T h e  r e s e a r c h e r s  h y p o t h e s i z e d  
t h a t  w i l d  b i r d s  w o u l d  s e r v e  a s  a n  e a r l y  w a r n i n g  s y s -
t e m  f o r  t h e  d e t e c t i o n  o f  H P  A I  i n  c o m m e r c i a l  f l o c k s .  
T h e i r  w o r k  w a s  b a s e d  o n  g u i d a n c e  p r o v i d e d  b y  t h e  
T h e  W i l d l i f e  S o c i e t y  
I n t e r a g e n c y  S t e e r i n g  C o m m i t t e e  f o r  
S u r v e i l l a n c e  f o r  H P  A I  i n  W i l d  B i r d s ,  
w h i c h  i n c l u d e d  e x p e r t s  f r o m  A P H I S '  
W i l d l i f e  S e r v i c e s  a n d  V e t e r i n a r y  
S e r v i c e s  p r o g r a m s ,  U S G S ,  U S F W S ,  
t h e  C e n t e r s  f o r  D i s e a s e  C o n t r o l  a n d  
P r e v e n t i o n  a n d  t h e  N a t i o n a l  F l y w a y  
C o u n c i l .  
I n  o r d e r  t o  m a k e  t h e  2 0 1 5  e f f O l t  a s  
e f f i c i e n t  a n d  i n f o r m a t i v e  a s  p o s s i b l e ,  
t h e  t e a m  f i r s t  a n a l y z e d  w a t e r f o w l  
C o u r t e s y  U S D A  m o v e m e n t  p a t t e r n s  a n d  i n f o r m a t i o n  
f r o m  t h e  2 0 0 6  - 2 0 1 1  s u r v e i l l a n c e  
e f f o r t  t o  d e t e r m i n e  t h e  m o s t  a p p r o p r i a t e  s p e c i e s  a n d  
s a m p l i n g  l o c a t i o n s  ( F a r n s w o r t h  e t  a l .  2 0 1 1 ) .  F o r  i n -
s t a n c e ,  t h e y  l o o k e d  a t  r e c o r d s  a s s e m b l e d  b y  N W R C  
r e s e a r c h e r s  a n d  p a r t n e r s  t h a t  a n a l y z e d  s a m p l e s  
c o l l e c t e d  f r o m  1 3 , 5 7 4  b l u e - w i n g e d  t e a l  ( A .  d i s  c a r s )  
f r o m  2 0 0 7  - 2 0 1 0  ( N a l l a r  e t  a l .  2 0 1 S ) .  T h e  r e s u l t s  
s h o w e d  t h a t  d u r i n g  l a t e  s u m m e r  ( J u l y  - A u g u s t )  
a n d  f a l l  m i g r a t i o n  ( S e p t e m b e r  - O c t o b e r ) ,  b i r d s  
l e s s  t h a n  I - y e a r  o l d  w e r e  m o r e  l i k e l y  t o  b e  i n f e c t e d  
A v i a n  I n f l u e n z a  P r i m e r  
. . . .  W i l d l i f e  D i s e a s e  
B i o l o g i s t  D e n n i s  K o h l e r  
s e r v e s  a s  t h e  e m e r g e n c y  
r e s p o n s e  c o o r d i n a t o r  f o r  
U S D A ' s  N a t i o n a l  W i l d l i f e  
D i s e a s e  P r o g r a m .  L a s t  
y e a r ,  h e  m o b i l i z e d  a  t e a m  
o f  e x p e r t s  t h a t  c o n d u c t e d  
t h e  l a r g e s t  e m e r g e n c y  
s u r v e i l l a n c e  e f f o r t  i n  U . S .  
h i s t o r y  t o  a n  o u t b r e a k  o f  
H P A I  i n  w i l d  b i r d s .  
A v i a n  i n f l u e n z a  i s  a  v i r u s  t h a t  i n f e c t s  w i l d  b i r d s  s u c h  a s  d u c k s ,  g u l l s  a n d  
s h o r e b i r d s ,  a n d  d o m e s t i c  p o u l t r y ,  i n c l u d i n g  c h i c k e n s ,  t u r k e y s ,  d u c k s  
a n d  g e e s e .  T h e  v i r u s e s  a r e  c l a s s i f i e d  b y  a  c o m b i n a t i o n  o f  t w o  g r o u p s  o f  
p r o t e i n s :  t h e  h e m a g g l u t i n i n  o r  H  p r o t e i n s ,  o f  w h i c h  t h e r e  a r e  1 6  ( H 1 - H 1 6 )  
a n d  n e u r a m i n i d a s e  o r  N  p r o t e i n s ,  o f  w h i c h  t h e r e  a r e  9  ( N 1 - N 9 ) .  S t r a i n s  
a l s o  a r e  d i v i d e d  i n t o  t w o  g r o u p s  b a s e d  u p o n  t h e  a b i l i t y  o f  t h e  v i r u s  t o  
p r o d u c e  d i s e a s e  i n  p O U l t r y :  l o w  p a t h o g e n i c  a v i a n  i n f l u e n z a  ( L P A I )  a n d  
h i g h l y  p a t h o g e n i c  a v i a n  i n f l u e n z a  ( H P A I ) .  
I n  2 0 1 5 ,  U S D A  s c i e n t i s t s  i d e n t i f i e d  H P A I  E u r a s i a n  H 5 N 8  a n d  m i x e d - o r i g i n  
v i r u s e s ,  H 5 N 2  a n d  a  n o v e l  H 5 N 1 ,  i n  b i r d s  o f  t h e  P a c i f i c  F l y w a y .  A n o t h e r  
s t r a i n ,  t h e  H P A I  H 5 N 2  v i r u s ,  w a s  c o n f i r m e d  i n  s e v e r a l  s t a t e s  a l o n g  t h r e e  
o f  t h e  f o u r  N o r t h  A m e r i c a n  F l y w a y s :  P a c i f i c ,  C e n t r a l  a n d  M i s s i s s i p p i .  T h e  
n o v e l  H P A I  H 5 N 1  v i r u s  i s  n o t t h e  s a m e  v i r u s  a s  t h e  H 5 N 1  v i r u s  p r e v i o u s l y  
f o u n d  i n  A s i a ,  E u r o p e  a n d  A f r i c a  t h a t  h a s  c a u s e d  s o m e  h u m a n  i l l n e s s .  
I n s t e a d ,  i t  i s  a  n e w  m i x e d - o r i g i n  v i r u s .  
W i t h  s e v e r a l  d i f f e r e n t  v i r u s e s  c i r c u l a t i n g  i n  w i l d  b i r d s ,  i t  i s  n o t  
u n e x p e c t e d  t h a t  t h e  b i r d s  h a r b o r e d  a  n e w  m i x e d - o r i g i n  v i r u s .  V i r u s e s  
c o n t i n u a l l y  m u t a t e  a n d  f o r m  n e w  c o m b i n a t i o n s  w i t h  g e n e t i c  m a t e r i a l  
f r o m  s i m i l a r  v i r u s e s .  I t  i s  a  m a i n  r e a s o n  t h a t  c o n t i n u e d  s u r v e i l l a n c e  
e f f o r t s  a r e  n e c e s s a r y .  
F o r  m o r e  i n f o r m a t i o n ,  p l e a s e  s e e  U S D A  Q & A :  B i o l o g y  o f  A v i a n  I n f l u e n z a  
a n d  R e c e n t  O u t b r e a k s ,  2 0 1 5 .  
w w w . w i l d l i f e . o r g  3 5  
T NWRC Biological 
Science Technician Kevin 
Bentler enters data 
on wi ld bird samples 
collected for avian 
influenza testing. Since 
December 2003, the 
Asian HPAI H5N1 virus 
(inset) has resulted in 
high mortality in poultry 
and wild birds in Asia, 
the Middle East, Europe 
and Africa. The novel 
HPAI H5N1 virus found 
in the Pacific Flyway in 
2015 is not the same 
virus, but a new mixed-
origin virus. 
with type A influenza than older birds. However, 
there was no difference between age groups for the 
remainder of the year - winter, spring migration 
and breeding period - likely due to younger birds' 
maturing immune systems. 
Another analysis of the 2006 - 2011 surveillance 
effo1t showed that dabbling ducks accounted for 
92 percent of all avian influenza detections (Bevins 
et al. 2014). Because of these and other findings, 
the 2015 - 2016 effolt focused mostly on sam-
pling live-captured and hunter-harvested dabbling 
ducks, such as American black ducks (A. rubripes), 
American green-winged teal (A. carolinensis), blue-
winged teal, mallards, American wigeon, nOlthern 
shovelers (A. clypeata) and nOlthern pintails. In 
addition, NWDP and its state and federal paltners 
collected environmental fecal samples from wa-
terfowl and samples from wild bird morbidity and 
mOltality events. These surveillance results are 
currently being incorporated into national risk as-
sessments and preparedness and response planning 
effOlts to reduce HPAI risks in commercial and back-
yard poult1Y, wild and falcomy birds, game-bird 
farms, wild bird rehabilitation facilities and captive 
bird collections at zoos and aviaries. 
More HPAI Research 
Avian influenza viruses are found naturally in 
waterfowl and other wild bird species. Research has 
also shown that several mammal species, such as 
the house mouse (Mus musculus), eastern cottontail 
rabbit (Sylvilagusfloridanus) and raccoon (Pro-
cyon lotor) can be infected with avian 
influenza (Shriner et al. 2012, Root et 
al. 2014a, Root et al. 2014b). Most of 
these viruses are native NOlth American 
strains, which cause either no signs or only minor 
clinical signs of infection in birds and mammals. 
Unfortunately, low pathogenic H5 and H7 strains 
can mutate into high pathogenic viruses, so wildlife 
managers need to closely monitor these viruses. 
The HP AI Eurasian H5 virus is a good example of 
the virus' pathogenicity. It causes severe illness 
and death in domestic birds, raptors and commer-
cial POUltlY. Because of the disease's devastating 
impacts on both domestic and wild birds, NWRC re-
searchers are studying how the HP AI viruses spread 
among species and the environment. 
During the 2015 outbreak, NWRC researchers col-
lected more than 2,600 samples from 426 birds and 
mammals found on 10 POUltlY farms in Iowa. Five 
ofthe farms were known to have HPAI. 
Sampling focused on common species found on 
farms , such as house sparrows (Passer domes-
ticus), European starlings (Stumus vulgaris), 
rock pigeons (Columba livia), and house mice. 
But other species caught included barn swallows 
(Hirundo rustica), cliff swallows (Petrochelidon 
pyrrhonta), deer mice (Peromyscus spp.), eastern 
cottontail rabbits, northern short-tailed shrews 
(Blarina brevicauda) and raccoons. The research-
ers collected oral and external body swabs and/or 
cloacal or nasal swabs from each species and tested 
them for avian influenza virus. They also collected 
blood and tissue samples from a few select speci-
mens for further analysis. 
Of the 2,184 screened tissue 
samples and oral, cloacal 
and external swabs, only 
one tested positive for avian 
influenza viral RNA. The 
positive sample was from 
the lung tissue of a juvenile 
European starling captured 
on an infected farm using a 
mist net that targeted a cav-
ity nest built on a walkway 
between two poult1Y barns. 
Of the 252 blood samples 
taken from birds, only seven tested positive for 
exposure to influenza A virus in initial screenings and 
were sent for flUther testing at the USDA's National 
VeterinalY Selvices Laboratories in Ames, Iowa. This 
additional testing indicated that five samples -two 
American robins (Turdus migmtorius), two Europe-
an starlings and one house sparrow - were antibody 
Courtesy USDA positive for the HP AI Eurasian H5 virus. 
36 The Wildlife Professional, November/ December 2016 • Tile Wildlife Society 
G u i d e d  b y  t h e  e m e r g e n c y  r e s p o n s e  p r i o r i t i e s  s e t  b y  
U S D A ' s  H P A I  I n c i d e n t  C o o r d i n a t i o n  T e a m ,  N W R C  
R e s e a r c h  B i o l o g i s t  S u s a n  S h r i n e r  a n d  o t h e r s  c o n -
d u c t e d  t h e  m a j o r i t y  o f  t h e  s a m p l i n g  o n  t h e  i n f e c t e d  
f a r m s  a f t e r  t h e  p O U l t l Y  h a d  b e e n  r e m o v e d ,  m a l t i n g  
t h e  l i k e l i h o o d  o f  d e t e c t i n g  t h e  v i r u s  m u c h  l o w e r  t h a n  
s a m p l i n g  c o n d u c t e d  a r o u n d  l i v e  p o u l t r y .  E v i d e n c e  
o f  e x p o s u r e  t o  H P  A I  E u r a s i a n  H S  v i r u s  i n  A m e r i c a n  
r o b i n s ,  E u r o p e a n  s t a r l i n g s  a n d  h o u s e  s p a r r o w s  s u g -
g e s t s  t h e  n e e d  f o r  f l U t h e r  s t u d i e s  w i t h  t h e s e  s p e c i e s .  
T h e  l o w  n u m b e r  o f  p o s i t i v e  r e s u l t s  d o e s  n o t  e x c l u d e  
w i l d l i f e  a s  a  p o t e n t i a l  b i o s e c u r i t y  t h r e a t .  S c i e n t i s t s  
c o n t i n u e  t o  s t u d y  h o w  t h e  v i r u s  i s  s p r e a d i n g  f r o m  
f a r m  t o  f a r m .  H o p e f u l l y ,  r e s u l t s  f r o m  o t h e r  s t u d i e s  
w i l l  s h e d  m o r e  l i g h t  o n  t h i s  c o m p l e x  d i s e a s e  i s s u e .  
A l t h o u g h  i t  i s  p o s s i b l e  f o r  d o m e s t i c  p O U l t l Y  t o  b e c o m e  
i n f e c t e d  w i t h  a v i a n  i n f l u e n z a  f r o m  d i r e c t  c o n t a c t  
w i t h  w i l d  b i r d s  a n d  p o s s i b l y  o t h e r  w i l d l i f e ,  i t  i s  m o r e  
l i k e l y  t h a t  t h e  v i r u s e s  a r e  s p r e a d  i n d i r e c t l y  t o  p o u l -
t r y  o n  c o n t a m i n a t e d  f o o d ,  c l o t h i n g  a n d  e q u i p m e n t .  
C o n s e q u e n t l y ,  t h e  U S D A  e m p h a s i z e s  t h a t  e x e r c i s i n g  
t h o r o u g h  a n d  c o n s i s t e n t  b i o s e c u r i t y  p r a c t i c e s  a c r o s s  
t h e  e n t i r e  p o u l t r y  i n d u s t r y  i s  c r u c i a l  t o  p r e v e n t i n g  t h e  
s p r e a d  o f  a v i a n  i n f l u e n z a  v i r u s e s  t o  p o u l t r y  f a r m s .  
J u m p i n g  t o  O t h e r  S p e c i e s ?  
F o r  t h e  p a s t  s e v e r a l  y e a r s ,  N W R C  s c i e n t i s t s  a l s o  
h a v e  c o n d u c t e d  s t u d i e s  w i t h  c a p t i v e  a n i m a l s  t o  
l e a r n  m o r e  a b o u t  t h e  s p r e a d  o f  a v i a n  i n f l u e n z a  
w i t h i n  a n d  b e t w e e n  s p e c i e s .  F o r  i n s t a n c e ,  s t u d i e s  
h a v e  i n v e s t i g a t e d  h o w  l o n g  a n d  h o w  m u c h  v i r u s  
w a t e r f o w l  s h e d  ( V a n D a l e n  e t  a l .  2 0 1 0 )  a n d  w h e t h e r  
p r e v i o u s  i n f e c t i o n s  a f f e c t  v i r a l  s h e d d i n g  i f  b i r d s  a r e  
r e i n f e c t e d  ( P e p i n  e t  a l .  2 0 1 2 ) .  O t h e r s  h a v e  e x a m -
i n e d  t h e  e c o l o g y  a n d  p r e v a l e n c e  o f  n a t i v e  N o r t h  
A m e r i c a n  a v i a n  i n f l u e n z a  v i r u s e s  a c r o s s  t h e  U n i t e d  
S t a t e s  ( P i a g g i o  e t  a l .  2 0 1 2 ) .  T h i s  i n f o r m a t i o n  i s  b e -
i n g  u s e d  t o  i d e n t i f y  " h o t s p o t s "  w h e r e  t h e  v i r u s  h a s  
t h e  h i g h e s t  c h a n c e  o f  s p r e a d i n g  f r o m  t h e  e n v i r o n -
m e n t  i n t o  d o m e s t i c  p o u l t r y .  
M o r e  r e c e n t  s t u d i e s  h a v e  s h o w n  t h a t  e x p e r i m e n -
t a l l y  i n f e c t e d  s t r i p e d  s k u n k s  a n d  e a s t e r n  c o t t o n t a i l  
r a b b i t s  s h e d  l a r g e  a m o u n t s  o f  n a t i v e  a v i a n  i n f l u e n z a  
v i r a l  R N A  ( R o o t  e t  a l .  2 0 1 s a )  a n d  c a n  i n d i r e c t l y  
t r a n s m i t  L P A I  t o  m a l l a r d s  ( R o o t  e t  a l .  2 0 1 S b ) .  
S c i e n t i s t s  a l s o  h a v e  f o u n d  t h a t  c a p t i v e  r a c c o o n s  a r e  
m o r e  l i k e l y  t o  b e c o m e  i n f e c t e d  w i t h  a v i a n  i n f l u e n z a  
f r o m  c o n t a m i n a t e d  w a t e r  v e r s u s  e a t i n g  c o n t a m i -
n a t e d  a n i m a l s  o r  e g g s  ( R o o t  e t  a l .  2 0 1 4 b ) .  I n s i g h t s  
a b o u t  h o w  w i l d  a n i m a l s  c a n y  a n d  m o v e  t h e  v i r u s e s  
a r e  h e l p f u l  f o r  d e v e l o p i n g  b e t t e r  b i o s e c u r i t y  m e t h -
o d s  f o r  d o m e s t i c  p O U l t l Y  f a c i l i t i e s .  
f  T h e  W i l d l i f e  S o c i e t y  
N e x t  S t e p s  
I n  M a y  2 0 1 S ,  N W D P  w i l d l i f e  d i s e a s e  b i o l o g i s t s  r e -
s p o n d e d  t o  a n  o u t b r e a k  o f  L P  A I  i n  d o m e s t i c  p o u l t r y  
i n  M i s s o u r i .  A s  w i t h  t h e  W a s h i n g t o n  S t a t e  e f f o r t ,  
t h e y  a r e  c o n d u c t i n g  e n h a n c e d  w i l d  b i r d  s u r v e i l -
l a n c e  i n  t h e  o u t b r e a k  a r e a .  T h e  p r o g r a m  a l s o  p l a n s  
t o  c o n t i n u e  w i l d  b i r d  s u r v e i l l a n c e  t h r o u g h o u t  t h e  
c o u n t l y  u n t i l  a t  l e a s t  t h e  s p r i n g  o f  2 0 1 7 .  
R e s e a r c h  i s  a l s o  o n g o i n g  a t  t h e  N a t i o n a l  W i l d l i f e  
R e s o u r c e  C e n t e r .  S c i e n t i s t s  a r e  f o c u s i n g  o n  u n -
d e r s t a n d i n g  p r i m a l Y  i n f l u e n z a  v i r u s  t r a n s m i s s i o n  
r o u t e s  i n  n a t u r a l  h o s t s ,  i d e n t i f y i n g  w i l d l i f e  s p e c i e s  
t h a t  m i g h t  c o n t r i b u t e  t o  i n t e r c o n t i n e n t a l  H P  A I  
s p r e a d  a n d  e v a l u a t i n g  t h e  r o l e  t h a t  w i l d l i f e  s p e c i e s  
l i v i n g  n e a r  p e o p l e  p l a y  i n  m o v i n g  H P  A I  v i r u s e s  
w i t h i n  a n d  b e t w e e n  f a r m s .  
T o d a y ,  K o h l e r  i s  n o  l o n g e r  s u r p r i s e d  w h e n  a  c a l l  
c o m e s  i n  a b o u t  t h e  d i s c o v e r y  o f  a v i a n  i n f l u e n z a  i n  
w i l d  b i r d s .  E a c h  n e w  s a m p l e  a n d  d i s c o v e r y  h e l p s  t h e  
N W D P  t e a m  a n d  i t s  c o l l a b o r a t o r s  n o t  o n l y  p r o t e c t  
d o m e s t i c  p o u l t r y  a n d  p e o p l e ,  b u t  a l s o  w i l d  b i r d s  . •  
W i l d l i f e  
S e r v i c e s  
P r o t e c t i n g  P e o p l e  I  P r o t e c t i n g  A g r i c u l t u r e  I  P r o t e c t i n g  W i l d l i f e  
. - m "  T o m  D e L i b e r t o ,  P h D ,  D V M ,  i s  
. ,  a s s i s t a n t  d i r e c t o r  o f  t h e  N a t i o n a l  
W i l d l i f e  R e s e a r c h  C e n t e r  a n d  H P A I  i n c i d e n t  
c o m m a n d  g r o u p  w i l d l i f e  u n i t  l e a d e r .  
. - m "  G a i l  K e i r n ,  M S ,  i s  t h e  A P H I S  p u b l i c  
. ,  a f f a i r s  s p e C i a l i s t  f o r  t h e  N a t i o n a l  
W i l d l i f e  R e s e a r c h  C e n t e r .  
C o u r t e s y  U S D A  
. . .  D u r i n g  t h e  2 0 1 5  
H P A I  o u t b r e a k  i n  
d o m e s t i c  p o u l t r y ,  N W R C  
r e s e a r c h e r s  s t u d i e d  
b i r d s  a n d  m a m m a l s  
f o u n d  o n  H P A I · i n f e c t e d  
f a r m s  t o  l e a r n  m o r e  
a b o u t  h o w  t h e  v i r u s  
s p r e a d s  b e t w e e n  w i l d  
a n d  d o m e s t i c  a n i m a l s .  
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